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ABSTRACT 

PURPOSE: To enable high-speed operation and stable readout, by making 
shorter the length of the channels of thin-film transistors constituting a 
shift register and buffers, reducing the leakage current of transfer 
switches, and increasing the driving ability of the shift register and the 
buffers. 

CONSTITUTION: A shift register 22, buffers 23, and transfer switches 24 are 
conaposed of field-effect noncrystalline silicon thin-film transistors, and 
the channel length of transistors constituting the shift register 22 and 
the buffers 23 is made shorter than that of transistors constituting the 
transfer switches 24. Besides, the shift register 22 and the buffers 23 are 
arranged on the opposite side of matrix signal lines 26 interposing 
photoelectric transfer elements 20 and 21, The time of a block selection 
signal is controlled by an input signal. 



(l9)B*a^Wfi= (J P) (12)^^^pf^fK (A) (Il)4tlfaiSi>B8S^ 

#^^6-104416 

(43)^^B ^^6^(1994)4^158 



m&m^ F I 

A 8721-5C 
Z 8721-5C 

7210-4M HOIL 27/14 C 





I#e¥4-3I4S95 


(71)aieA 


000005 I 08 










is^c^aBssf^w 






¥^4^(1992)11«25S 












*:ffl mm 






!^SV4- 145339 








(32)S5teB 


¥^4 (1992) 6^ 5 H 








(33)S5t«i*5iH 


B* (J P) 












































^^m±m-mwiLm502mm 



































(SOlnt.Cl. 

HOIL 27/146 
H04N 1/028 



(57) mm 

-f •;/ 5^ 2 4 ^£S#?a*M*SS -> U a >fSK h 7 > S^X 
^^SrfflV^XeilBKU. >'7M^i^XiS'2 2, /^?y7r2 3 

<L. M/v'X^'2 2, 3^5t«^ 

^igT2 0. 2 l^»EA>T^h'Ji^X«^^2 etRS* 




( 

1 

h i^v'x 7 r t ^-r W ^— 

5^ ^ > :?^;Wfi J; 0 fe/h^ < U t t-r ^ V -f > 

<D&* tC^« L-T^tt ^nHUIB>t«^tfem^^<D# 



2 ) #^¥^6- 1 0 4 4 1 6 

2 

^-r W ^— >'ir>lJ-®e»:;5^&lc*3liT, ME->>'h 

1/ X Ro^it K/N- -y :7 T ic J; 0 ih;^^ sfej^ $ nfcWE :^ 

20 [0 0 0 1] 
(0 0 0 2] 

#Mia61-26364^ii«JCBIn^©ipfc:m»®7tS 
30 -rMlWX-f y^^^ftt. ilOBlc^X-f «>5^#e{C«t 

[0 0 0 3] ^ft. wmm-9mm^j>mzm^<ox^ 

40 [0 0 0 4] 

1 ©X-l- «y5^*eH->:7 h l/v'XiS' t^£i§fflOX-f -y^^ 
v'U 3>S:fflViT±iO. X-f •y^^lCCD^I^SiSv'U n > 

50 S«<D/l^Sfl:{C^*?j*<*C». ^ita«©^flffi^^&5tO 



( 3 ) 

3 

tab I ctjssg-r-5(K^sd<w^cit*^e. mm^<om'i^ 

/h^ -> 'J 3 h ^ > v'X iS' ^© h 7 > 

(0 0 0 51 ^fc, #re¥3-96061^4^®tCM^CO7-f 
T<O^Siag*<0. 2~0. 6cib'/V • secSS?<t/h:^ <. 

(0 0 0 61 W«> #SiM5'Un>ftJgh^ 

(0 0 0 71 

=i>^JKh7^>-:^X5'^ffiliT«l«3cb. ^^o, ->:7hU 

(0 0-0 81 ^fc. Jiffia««-^<£-r-5^c8&tc. «fgi:<7> 
^m^jft^^ t , *gs:<o5te«ig^^TCD# jc**jg bx 

*^e;^-5^P-yi7r«!: JCJIi^^ClR 0 ffiTG^lX-f -y 5^ t . 
g2lx-r-v5^»cS^b/i^h'Ji^x«^iSi, :;/'D>yi> 

4«£-r2) ->7 h U-i^X^Rt^A-y 37 7 i ^ft>L^ 7-f > 
-Ypt— >f-t>-9-tr:fet^X. ^^hUv'X^. A«>77R 
i;ite2IX-f y 5^<£«l?^^«S#aS-> 'J n >SM h ^ > 

*?t«3E^i^$«A/x^ h u i7x«^«!ts:**fij{wffi 

(0 0 0 91 ±SeW€rS*!£-r-5it«)JC. ^g:<^ 50 



#^5ji6 - 1 0 4 4 1 6 
4 

^W»m^t:. ?gS:G53ta^ife^^©^4rJC**JSUX 

*^ e ;i ^ y □ r jta^^:^ 0 m-r fesi x -y 5^ t . 

feiilx-f •y5^t;iSi^U^-7h'Ji7x«^4at. ^n^^ 
rtofeilx-i' •y5^<&iS^-r^:/n'yi^®#?m^$4^ 

->'-fe>1i-tc*V^X. 7t«^l^m^, ^fcMX 

r*a«-htcj^^b, 3^n-y^S*?ffl^«»I^W<i^A* 

(0 0 101 ^fc, JblSBW^^fiic-r-S^feJr, MWi± 

ic«tt:ux^ttf>n^m^ij|*^^©=s-m:'3«^$:#at- 

^^-^la*^ e D >y i7 ;r t {cKH^*:«i 0 ffi-T^^lx 
-f -y^t, e^X-f -y^^tcSi^LfcvhUt^XW^ft 

x;fe-S^-f>-f J*— >?-fe:>-t*-<DlBi&>!Ffe{c*5iiX» 5^:7 
(0 0 1 11 3? etc. ji^aM^3^*s;-rsfc4&tc. s« 

m^Sr— ^&d^€,;a:-5:/a >y 5? rt{cMg^*:«lO ffl-r«Ej@l 
X-f-y^^t. e5IX'r-y^(C^3^b3t-=i'hUi'Xffi^S 
v^D-y^^^iTtoeSX-f -y^^^S^-r^T/P yi^iS 

#^«^^&*)^-rSz>:7 h u>fx^RO:/\*-y 7 r t 
X!^-5^-f W;-*. — >'-fe>1t<DKi&:i5^tC43ViX, 
h Ui?X5'RZ/A>y 7 rlCJ: Offi^^fiE^tUty o y 

(0 0 121 

(f^ffll 1t&C93tm^«I^T«a*-ScSiBllllc3«JSUX 
•y5^«a^-r-5«^*KB^*:<teML, A'y^r «->7 h 

i^i?x^'iciox^*LfcG2ix-i' y^<Dm^m^^m 

<@Rt^KJgCD^}^*lxXG2&X-f y^^&ffiSl-r-S. v'^ 

hus^x^'. yt'y:7r^«^-r-5^Kh^>-:^x^o5^ 

r ^^^^WfiSre^lX-f -y ^^Sr^^-r-sa^lK h ^ > >?X 

(0 0 131 C<DJ;pfC«lS-rsCtJCj;0. feSlX-f 
■y^G)U-i7^ffi«rJt^-rcit;/5:<, ->7hU>?X^'R 

iXA-y y 7 ^m^SL-r^mm h ^ >'y7.^<Dmmmw3m:h 



( 

5 

[0 0 141 n.^<D^M^^mi^itm^w.^mmz:scim 

(0 0 15] ;i<DJ;5;ft«IB£Srt-5CltJCJ;0« ->7h 
[0 0 16] «&«)^«^^^^^tiS£*ltS®#tC«f5 

[0 0 17] c:<7>j;5&«i«g^£riatts=:tJciO. nv 

[0 0 181 ^gcC!)3t«^J&m^tt^*KSB!l&lr«J5 
Lx>tm^g4*^t:-Att-r^3t<&)t«^^-r^. 

V hU>?X^'lC<fcoXj«*U;tiS2IX'f y^^wyp-yi^ 



4 ) #M¥6 - 10 4 4 16 

6 

iyDyi^-£->7hU'-:^Xi$' y 7 T IC J; o XSJ? 

-r-5 1 :/p >y i^is^m^tt L e. H tTi 0 

a^©^* A:^jm^JC J: 0 H*^ ^ L t UXigeiX-f «y ^ 

3SE*;^-a:XJ*:cD:/p-yi^*rS*^-r^. CKOfbfPSrJgOiS 
10 -TdtlCiD 1 v-f >©^*-BtO?£:lT5. 

[0 0 19] JKOiolC. e 
3IX-f-y5", ^hUi'XW^^. v'^hUi^X^'RC^n 

$rfT3^t*iX#S&Je)/-f X*lfe±X€-5$4«*«i5 

X#Sttfel:i. ^^i^^*H0:6SX^*. 
[00 2 0] «Sc<03ieS^t^^tt^i!^«tS®iaiCMfS 

20 bX7ts^^m^tAit-rs^$^«^^-r^. ^<7)« 
®:cD^a^gi5^^^G>«->5rtci#i&bxs:tt ^nfcw^s 

h ^5?X^'fCJ:oX5l*Ufct5^IX-f •y^CD:/a-yi7 

30 JJlOi^lO^-S, ^■5:;'"P-y;^Sr2^:7 hW'v'X^rR?//'? 
•y 7 r tC«k o xaWr -5 1 y P -y S^fl^tt L *^ 

<h;iOiia#«»ciiA^nfc«^«?Sftte2iX'f y^^^ 

jll.X-=7N«J^X«^iKfCi!toil$n.5. dWyp-yi'S 

$n&^. Thui'xm^i^io^^sr^^di-r. 

yp -y i'a*?«^*H*^f, L t UX4te2^X-f -y ^«r#^ 

t r -5 1 i: t> jcj>:<o p -y i7 ^^^s-ar 

X^*:<3!>:/P-y57$:S^-r-5. "P^O, :/P'yi^S*^m^ 
to 0 2 1] ^<Dj;plC, #fS^a. 

2ix-f 'y5^. -^hui^xw^i^. ->:7 h^'>»x^'R^^A• 
•y7r&»«-t^cJ&fi^u. ■:fxiv^msimmfi-ms.ti^ 
^oi-stc-rsctjcio. :/pyi7Sji;f=^*<i§atJB 

^Cltj&«X#^Jt:46y-1'X^I&ihX€fSa«75<3bS. ^ 
fc, :/P-yi^S*?«^<Djgffi«^Wra<£^Jtt<X#2>fc 

«e>gjt©^*ai u*«x#s. 

50 [00 2 2] 



( 5 ) 

7 

[0 0 2 3] 01{C*f!igcD^-f >-<;* — v'-fe>+KDlHl 

[0 0 2 4] sioiagssjc^-rjc^j-^-rx ^— 

0 « 2 1 RU^v F U ^7.m^m 2 6 *»«Ji{C)gfi£bX 
«lfi£-r-5. *fc»«cD^1-a5tr«^*ffiU®K3 l?£#lin 

^^tl-?=n0 2 <D»f^^'-f 5 >;yHRaJ0 1 ©HFSSH 

[0 0 2 51 a*w;S:S!if^tt^o®»3-e*s-ea&s. 3t 

«-^fn^«. ccDS5t*^fc««c^nfcsa#fi2 5IC 
S«SS2 5 ic^w^nfcm^mma: 1 zr 
o i7 iceinx-r ^ 5^ 2 4 ic J; 0 V h u 

XrS' 2 2Rti:;\'>y:77 2 3*fflViTfT-5. >'7hU>'X 
^^2 2\t.-:ruvi7m^mn^imck(0-fu :;i7\z^m.t 

^mm^m^. /^yyT2 3\iz^-7hUi^X^2 2\ZJi 30 

^^\ziSimmm-r^mmt:m'^o >'ywj7.^2 2\z 

:'jeSrffl(^iTti-5. n-y7T 2 3«)ai:^jtti:/D'yi^cr> 

[0 0 2 6] ^tC01 IC^Ufc-lr>-y'lHlK©Sjf^*02 
^2 2ttJg^Ri#^Si«>''j3>SfMh^>v?X^*^e 

-So 5^7hU>>;^,^2 2RI//t'y>'r 2 3JCtt5)^^>H 
Vss, «SVd dSrfe^UTV^S. Z.<Oiy7 YX^'J::^. 

^2 2\t.m2{zmt^^\z':fa yi7mtR.m^xfii>^i^ 

Dyi7*l. «>2»C^^L.T, @«fJC*UfcSl. S2 50 



#^¥6 - 10 4 4 16 
8 

->:7h^i?X5'2 2«C«iKbfcn«y7T2 3«. 

T<D&mmzmmi.nimwL(D^m.y.^ ^^^s^mt^. 

0 2T«->-7 hPi^X^'CDfi^S 1. S2{C«Jc:LTB 
1, B 2 WA y:7 7?S}^^*l^Tti-5. #^aH>'Un> 
h 7 > v^X^'H^SiKdi/h^ < «S5IS«itg;fj;5MN$ 

ft-'^umiz^-r^^iz^^KU^. ^oitLisbmmfs.d'-f 

gfri-r-SiJS***^. i^a'yi7<I>0HM-y:7T<Daj*iS 
^mz-t^ZLhlZ^^-cn-yyTHSm^^l. B2tC^ 

■^Ttf:*«-^^-5. cioJ:-5fcA^j«^4>0JcJ:0:/D>y 

-7 h «j x«^^(DmBE« A 1 ic^-r J: ^ ic^ait 

Alttny7T26?^OSt±0t<ht)Jc:ALii0, mi 

mmv 1 Jc:l!gftL.>t^n-y3'TiSJ^oa:-&T*«D ttfe 
JCV2 3^:lt3t^T*«0«ffV3 t;^^. ^>-/)V-^-)V 

am^itiv^^s nzmoji^^n. u-ir-y hm^R 
s®5'-f5>yTrK^»-aiui5iK3 nz^o-^i- oi/xm 
^m^'j-ty h-r^. c<^)>j-fe«y htr=fco«^A 1 mj} 

-t)K:;^7'p -y ^7 com^^£^*-;^:-r. «^A 1 lcttA*-y :7 

V 3 izm-^m^^tdm,^x'm^m-r<si^7!ti:&^> :l<djzo 
izxtim^<p 0 \zj:r3X'Xa^yi7miR.m^(Dmmm^u 
mx^^(DX\ y^-\^x)i-^iz^^y-fxt:mifx^ 
^ts.m^f^*)tfix^^. *fec:<DJ:-5lc::^a'yi7c:t<D 

[00 2 7] ?a:*3^*-ffiU@gSO— «^<&0 3iC^-r. d 

mzfu-yi; mzyprrii o \zm^^ uigg&ttv h u x« 

KC5IKS/H?&«A, Sfcvh'Ji7;:^«^SAl/6^^A 
mS:— MLX'J-fey hf^'J-fcty hX-f y^3 1 0 

^3 1 1 iSrHS^SJRLX. T>3^3 1 2lZ^-:>Xmnm 

mvxmms'j'swzmij-r^. ^*tiiHHi^3 i«n 



( I 

9 

gK<i;0 U-ty hRS, •tJ->3^JW^— JPFSH. h 
[0 0 2 8] -lr>-tJ-<O^fi£$r04 tCTTf^fffBa^rfflV^T 

m^2 0. 2 1.li«M2 5, t£SIX-f -^5^2 4> A 

>y:7T2 3, ->:7H/S^X5'2 2$^»fi£T^. v':? hu- 

^>>'X5'M«. ma2*i'5^-hMtfi!£0, «g6*« 

tt. g^b->U3>. KibTjl'S— i^^ASii: 

he 5 JcttU >^^fitr 'J =« 

0 OMQ/aSSOfitA^^en^fc*. 04. 

5^ tt«*t«C«}S«ffi V d d ?&ljn^ h ^ > t3 i?'^ > 
HfiffiVs s*UD^X, A*«ffiV i ntr*#UXi^a$: 

a. 6 b. 6 c. 2*i^n^nH7®Vs s. Vo. V 
dd. V i n»Cjfc*J&"rS. 

[0 0 2 9] ijriRwufcf^^xexTh'j^j'xa^^ 

2 6, 3t«^lfe^^2 0. 2 1. S«§S2 5. fe^X 
-f-y5^2 4*. 04OTt&f®0OJ:-5lC#ls£X#-5. 

ux}e^bfc:-fe>-tJ-a«3 OOitC. mflfi^«:7-f ;|.A 

3 2^S«L-]^m3 3^^77">a-7 3 4XmSfe«« 
^^JPAS 2«:JM.X7tfl^^3^(*ifil-»l-^lt. ^ 

3 s&ESLx^^-iRo^&fT^. ^z.-^m'^MMy -ov 

;l.A<D^ffiJC3t<&«a-r'5ifflAHiCai!b€r)gfiKU. 
e IdS^q 3S:^«e«ra^ b X^*tt f* ^ U t) «>X 
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(0 0 3 0] ;«<:iC^«^^5^^ 2 0. 2 l<Ol!i^«rJ;0 

*T2 0t»«fS^^2 iSrfflViXV^-S. ^i^5(0ig^2 
0tc:tt)ai^^t3&:5mS2€rJg*KbXV^SfcJ&. ^®3 

5 0DiS«3t«AMUJi^i. — 2 1 

7fcM^J^I*L'XliJ^ViSf5^S:^ttXVi«.fciie)>feM3 5 CD 

A A*)* Uxm^SrMW b^©Rlt7t*^^>-]R 0 ^ 
2 0X3tS«-rs. Jin&^*Bl0lg^2 ORZ^SSf 
2 1 *0 1 Jc5feJc*UfcJ:5tcia^JiaabXP?^ 

iJ*5J;^A«^«ICtfc«SUX^fli-r^®X, i^StUX 

20 ;tffi*;«flE}&<#?>ns©x. ?t»n^iy^icioxa« 

®>'Un>H4€rJlViX*0. 5t^mM<03t«^tfel^ 

<^®diW^. S«fl6»m7-f ^PAttM^^fT^lcSE^-r-S 
X©|&jhmBg«)<tS. ^^®'v^*^< 

s«^$-rs. ^^iffi^sixfflViXt^-sssflfe^^^-rAA 

li. »^»^£#ttfcS*«:«f^X*-fe>-!J-*«»c^«-r^. 
JS«^Xfflt^Xt>-5 2OO3t^^tfti^^a3f^*5 0tC. i:p 

<D:ft1^^1§cKt UXVi^dtSfJ© h ^ >>'X^'X«Sfi£bX 
E / E ^y?— 5' i: bX -tr >it ^&^^X ^ -5 i J4* 
■5iXt):ft^i. 

[0 0 3 1] 02tC*bfc@g&«rBBSbfc«sj^H5<D¥ 
B0tc55T. eaiX'T •y^^«il«T-5^)Kh7>>^X^' 
40 <D^-V>^;P*»Ctfc'<X. 5^7 hl^v'XiS' 2 2. /t-y^ 
r 2 3^«^-rsSflKh^>5^X^'«)^-f >^>'l':gSr/Jx 

X5'<Di3>yir:$'>XGli5^-\'>^;i'S*L. 5^^r>^ 

^:G=Wtf C(Vg-V t)/LX«$n'5. ^(Dtz-lb, 
«. 5^■v>^J^S«:/|^^<-r^c:i:7!)^*?ax*S. b*^ 
50 c:t*<SmJ;Oto*^ofc. 3tfl^tS^^«)7t««Stt&n 



( 

11 

[0 0 3 2] ifc0 5<DV®H«C*SJ;3lC, •7h«J5' 
xm^^2 6 i:->7 hUi^X5' 2 Z^Unyy t 2. 3tt 
2 0, 2 1 S:^A/-lrK«(BSCiaaL.T^ 

SiiSKif^** Wig t W ^ . 

[0 0 3 41 #stJS0ytcj:n«, ^h'Ji^xw^^ts^ 

S^S:*. ^4;$m«-:n-Uxm^®JrA-y7rRI/i>7 h 
[0 0 3 51 *SI:te08JcJ:n»fA:^«^JC.toTyPy 
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(0 0 3 61 *3l;^0a{Cj;ntf::/D'yi7g^«^{cM3S: 
(0 0 3 71 ^fc*^lg«SJlCin«. v-:? h U'v'X^'R 

y:A->y:7T*»«±»c:f^/«-r*fe«6, ^/h 
je)^«c^-r >'f >i^s-^^-z?^-5S4m*«* 

10 ^. 

(0 0 3 81 Sfc. *SlffiMtrJ:n«. 3tiE©«e,0^ 
(0 0 3 91 08. m9\Z.:^m^<O9\<D--^m^0)^^ 

-r. 

[0 0 4 01 m9 0)m^mz^TJ^^\z:^^mm<D^-f 

•y:7T2 3. m'MX-f'y^24, S««2 5. 

20 ^m^2 0. 2 iBL(y:^h'Ji7x«^li!2 6^&««±ic: 

:7rgP^^3&«S^oT43t)> <I>0. <I»2*«y*-htCA*^ 

(0 0 4 11 »*e9;^i(if^«5t©S^M^tra— tfife-S® 
Tr^B&L. i!»f^W^^i:-5A-y7rSP^J-©lifP*08CDib 
ilFi'^ S.>{/m^m^^xmmT^. 0 8lCtti7O-yi7<D 
1, 4>2, A-y:7 7S»?«#A:/3D, ->:7M^-:^X^© 
30 m^Sl, S2. Ay^rBl. B2RZfThVCrXm 

^tl A 1 >y;P7}^— «^ S HROf J -t ^y 
h«^RS ttfetr^T. h^v'X^'2 2tti7n>y 
i^4>l, *2[Ci^»3UT:/a-yi7g^m^*S 1. S2 
»r5^-r<t^(ce2|-r-5. A-y7r«Sl. S 2C!)m^$r 
JStiK.r/&JgSJKbXB 1. B 2CDA-y^riStJ^*a3*; 
-r-5. y'?y:7riSJgB l<D3t^T**0<h. ^^(DfUvO 
<DAy7ri^}^B2CDS:-h0ttaJS:0Sr^oX*5 0. C 

X omEE A 1 y :? r }g<Dfl:± o 1 1 1> icSi Ji o » 

40 SJEVSi:;^^. S HCD^'-T S >i?'T-T K U i^Xfl^^ 

®m^^EEttK*^aiuiHiK3 itcsioiiin. iK<Rs 

ISSrU-t y hrs. ^KDU-b-y HJC^OW^A 1^1^3]» 
ttlc'J-tr-y KSn^o ;ioS!if^^»Dii-rc<t{rJ:oX 
«fi;!»:3^p-y:^o«^$rK^5»-3t*-r. S-^A 1 tty?^ 3^ r & 

-f ^f^(D#fiSr^>-LX7^ — KX;i/-*«^^-r-5?t46m 

*attX0 2 tC^LfcJ;^ JC&>gA<^^UXfiffi*«V 3 



13 

2 5 ioiteM^nfcm^fH^tci-pXThui'xffi^^ 

J^B2©5x:±0i:B l<7)33r^T*«0®7-f — HXJW— (D 

to 0 4 2] |H|gS?£^fi£-r^* 
[0 043] *|llig«aUC intf -/ i7S^©^{cfi;5: 

[0 0 4 4] 
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[0 2] ^^m<o—mmm<o^^ >-( ^—z?-t>-*)-a)Wi 

[0 3] *%tBO^^aiUI5IK<D>^D-yi>0Ti&-5. 
20 [04] Slig0acO7-f >'f >'-fe>-y-C5»f 

[0 5] *%§qo?— SUg^^O^-f >'f ^— >?-fe>-tf£D5F 
gD0-C^-5. 

[06] ||160i|<D-l'>/t— 5'C9erS0T?a& 
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